A toggle bar link for Conveyor and guideway pans and toggle 
bars, toggle bar sockets, safety elements, pans and assembly 
tools for toggle bar links 



The field of the invention 

The present invention relates to a toggle bar link for 
conveyor pans of conveyors, guideway pans of mining machine 
tracks and similar, with toggle bar sockets arranged at the 
sides of the pans, open to the side, in whose cut-outs a 
toggle bar can be inserted whose heads are joined in one piece 

~ by a shaft which is smaller in cross section and whose heads 

have locking lugs to secure the toggle bar in the toggle bar 

01 socket cut-outs by means of detachable securing elements. 

a Since the toggle bar link has toggle bar sockets and toggle 

O bars which are arranged on the pans and since detachable 

V f 

Q securing elements must be assembled for securing the toggle 

bars, the present invention also relates to toggle bar 
sockets, toggle bars, securing elements, the pan itself as 
well as an assembly tool for a corresponding toggle bar link. 

Toggle bar links are primarily provided as conveyor pan 
links in scraper chain conveyors, which are preferred for use 
in underground mining operations. In these, the conveyor pans 
of the scraper chain conveyor are given tensile strength via 
the toggle bar links, but are mobile through a limited angle 
on all sides against each other, so as to permit the scraper 




chain conveyor to move in sections even over uneven ground, ^ * 
Toggle bar links are used also in underground mining "-^ - 
operations to join mining machine guideways assembled from 
pans, especially of ploughs built onto scraper chain conveyors 
or plough chain guideways. 

Previously proposed toggle bar links comprise toggle bars 
having toggle bar heads which are joined together as one piece 
by a shaft of smaller cross section. The toggle bars have 
tongue -shaped locking pins on the ends of the toggle bar heads 
away from the shaft, one of which is broader than the other. 
In a toggle bar link known from DE 295 02 953 Al the broader 
locking pin engages behind a fixed locking surface of one 
toggle bar socket, whilst the narrower locking pin is secured 
by means of a detachable securing plate on the corresponding 
other toggle bar socket. The securing plate is made in such a 
fashion that it can be secured to the associated toggle bar 
socket optionally by means of a plastics material pin or after 
180° rotation by means of a clamping sleeve, 

A similarly constructed toggle bar is known from Gw 911. 
In this toggle bar link, however, the narrower locking pin 
engages behind a fixed locking surface provided on the locking 
socket whilst the broader locking pin is secured in the 
corresponding other toggle bar socket by means of a detachable 
locking plate. The locking plate has two borings whereby an 
elastically deformable pin is arranged in one boring, around 



which the locking plate, made - with a cam-like lug on the 
opposite side of the plate and engaging in the locked 
condition with a step, is rotated. A prong-like tool is used 
to rotate it, which is introduced into a pressed-out hole so 
that under elastic deformation of the pin the cam-like lug can 
be pressed out of the step and then turned out. 

Summary of the invention 

An aim of the present invention is to provide a toggle 
bar link which facilitates the cost effective production of 
pans and guideway pans including the associated elements for 
the toggle bar link. 

Accordingly the present invention is directed to a toggle 
bar link as described in the opening paragraph of the present 
specification, in which the toggle bars and/or the securing 
elements each have a first and a second plane of symmetry in 
which they are symmetrically formed and/or the toggle bar 
sockets have a first plane of symmetiry in which they are 
formed and a second plane of symmetry in which they are 
arranged symmetrically on the pans of abutting pans. 

In contrast to the previously proposed constructions, 
where a multiplicity of different, variously constructed 
individual components were required for the production of the 
toggle bar links, for the toggle bar link according to the 
present invention only three different parts are necessary. 




namely a crossbar shape, a toggle bar socket form and a 
securing element foirm. Furthermore, owing to the symmetrical 
construction of the individual elements, it is not possible 
that, for instance, the toggle bar is assembled incorrectly in 
the toggle bar socket, that underground in a repair of the 
conveyor pans the wrong toggle bar socket is incorrectly 
assembled to the conveyor pan side walls or even that the 
securing elements are fitted the wrong way round. The present 
invention especially comprises that the toggle bar, owing to 
its strictly symmetrical form, can be inserted in the toggle 
bar socket independently of its orientation, the securing 
elements can be assembled for securing the toggle bar in the 
toggle bar socket independently of their orientation, and all 
the toggle bar sockets are constructed identically to each 
other . 

With regard to the toggle bar for the toggle bar link 
according to the present invention it is advantageously 
provided that the first toggle bar plane of symmetry runs 
through the centre of the shaft between the toggle bar heads 
and the second plane of symmetry runs along the shaft and 
centrally through the toggle bar heads and the locking lugs, 
and further that the toggle bar heads and also the locking 
lugs are constructed mirror symmetrical to two planes of 
symmetry lying vertically to each other. The assembly of the 
toggle bar according to the present invention is made easier 



if the shaft has a waist located centrally betweenr the ^ shafts 
heads. This can not only serve as a gripping surface/ but 
also in an advantageous manner eases the insertion of the 
toggle bar into the toggle bar sockets of pans abutting each 
other. 

So that the toggle bar on the one hand can be 
distinguished in respect of production engineering by simple 
construction and on the other is able to accept without 
difficulty the demands of bending, pressure, tension and 
shear, the toggle bar has, symmetrically to the second plane 
of symmetry, a toggle bar head in each case and tapers 
continuously from the first plane of symmetry or the toggle 
bar heads outwards and downwards. To limit the amount by 
which two abutting conveyor pans can be pulled apart in the 
axial direction, the toggle bar heads can taper conically 
towards the shaft by means of inclined shoulder surfaces, 
whereby they co-operate advantageously with correspondingly 
formed inclined abutment shoulders in the toggle bar socket 
side walls. It is further provided in accordance with the 
present invention, that the locking lugs and locking heads on 
both shaft ends are formed identically to each other. 

In the toggle bar sockets for the aforesaid toggle bar 
link and toggle bar it is advantageously provided that the 
first axis of symmetry runs longitudinally through the socket 
cut-out and the socket cut-out has a channel section to the 




front , i.e. opening to the pan j oint and widening f or' " tHe'^ 
acceptance of the toggle bar shaft, a head cut-out to accept 
the toggle bar head and a locking section open to the rear and 
narrowed by wall sections. The corresponding toggle bar 
socket has not only a simply realised construction from the 
production engineering standpoint, but also offers sufficient 
space for the assembly of the toggle bar and for the assembly 
of the securing elements. For an especially simple assembly 
of the securing elements, the side parts of the toggle bar 
socket can be provided with preferably notched or pressed 
accepting slots under the wall sections to accept the securing 
elements, so that the forces occurring during movement of the 

conveyor pans, including those through the wall shoulders, 

I 

which are engaged by the securing elements , are taken up. It 
is further provided for the assembly of the securing elements 
that the wall projections all have cut-outs preferably semi- 
circular in cross-section open to the socket cut-out. Owing 
to the symmetrical construction of the socket cut-out the cut- 
outs of both toggle bar socket parts lie opposite each other 
at a distance. The construction of the toggle bar sockets for 
the toggle bar link according to the present invention makes 
it possible for the toggle bar sockets to be made from cast 
parts. Alternatively they can be made as welded parts. 
Further, the toggle bar sockets can have a fastening rib for 
positive engagement in the intervening space between conveyor 




side profiles and/or for the welded connection with the 
conveyor central plates or conveyor side profiles, to the rear 
of the socket bases preferably only formed in the region of 
the channel cut-out. It is understood that for this purpose 
the fastening ribs are formed to correspond to those present 
on the conveyor pans, owing to the given geometry of the side 
cheeks and central plates. 

Preferably, the securing elements for the toggle bar 
links according to the present invention comprise an elongate 
plate, which has two holes arranged symmetrically to the 
centre line of the plate to accept detachable, deformable 
securing bolts which can be keyed into the cut-outs of the 
socket cut-outs. The symmetrical construction of the securing 
elements here also prevents the possibility of their being 
fitted the wrong way around. The assembly of the securing 
elements can be effected by elastic deformation of the 
securing bolts. It is, however, advantageously provided that 
the holes are provided with counterbores on each side of the 
plate surface, so that not only is the deformation of the 
securing bolts made easier, but also, because of the geometry 
of the counterbores, the securing bolts can be completely 
pushed into the holes only after correct positioning of the 
securing elements . 

Disassembly of previously proposed securing elements was 
troublesome. An advantageous form of construction of the 




securing elements therefore provides that the locking plate 
has at least two borings arranged between the holes for the 
engagement of indexing noses of a disassembly tool, so that 
the use of an easily operated disassembly tool is possible. 
An assembly tool for the toggle bar link according to the 
present invention has a hand grip and a tool plate, whereby 
the handgrip is arranged on one side of the tool plate and 
indexing noses on the other. The present invention can also 
be embodied in conveyor pans or guideway pans for toggle bar 
links, in which all the toggle bar sockets provided on the 
pushing edges of the pans are constructed identically to each 
other . 



Brief description of the drawings 

A preferred embodiment of the present invention will now 
be described, with reference to the accompanying drawings, in 
which: 

Figure 1 shows a schematic perspective view of a toggle bar 
link according to the invention, with toggle bar 
head, two toggle bar sockets and two securing 
elements ; 

Figure 2 shows a schematic plan view of the toggle bar link 
of Figure 1 ; 



shows a view corresponding to the^ line III-III Un ' 
Figure 2, whereby the toggle bar link is shown 
assembled to one of the conveyor pans; 

shows a plan view of one of the securing elements of 
Figure 1 ; and 

shows a side view of the securing element of Figure 
4 together with an assembly tool and an inserted 
securing bolt. 

Description of the preferred embodiment 

Figures 1 , 2 and 3 show a complete toggl e bar 1 ink 100 
for the coupling of two conveyor pans. The toggle bar link 
100 is formed from two toggle bar sockets 1, identically 
constructed and assembled to the coupling ends of the conveyor 
pans as mirror images of each other, a single piece toggle bar 
2 and two locking plates 4, with which the toggle bar 2 is 
secured against falling out to the side within the toggle bar 
socket cut-outs 3 of the toggle bar sockets 1, The toggle bar 
sockets 1 are assembled mirror- symmetrically to the plane of 
symmetry S and to the conveyor pans at the side, so that the 
toggle bar 2 is inserted from the side into the socket cut- 
outs 3 which are open to the sides. The toggle bar sockets 1 
have two toggle oar socket side parts . 5, S, which are arranged 
mirror- symmetrically to the first toggle bar socket plane of 
symmetry K (Fig. 2) , and between which the socket cut-outs 3 
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Figure 3 



Figure 4 
Figure 5 



are formed, and which are only joined together at the socket 
base 26 (Fig. 3) as will be explained. The socket cut-outs 3 
have each a channel section 7, a head section 8 and a securing 
section 9. 

The single piece toggle bar 2, inserted sideways in the 
toggle bar sockets, comprises a shaft 11, two toggle bar heads 
12 and two relatively flat, tongue shaped locking lugs 13, 
which are formed in each case on the sides of the toggle bar 
heads 12 lying opposite to the shaft 11 and have a smaller 
height than the toggle bar heads 12. The toggle bar 2 has, as 
shown in Figure 2, two planes of symmetry, namely the plane of 
symmetry K and the plane of symmetry S, which collapses at the 
pan boundary between the two conveyor pans (not shown) , The 
two locking lugs 13 are, like the toggle bar heads 12, 
constructed identically to each other. The shaft joining the 
two toggle bar heads 12 in one piece is narrower than the 
toggle bar heads 12 in height and also in width and has 
indentations 14 on its sides midway between the heads 12 . The 
toggle bar heads 12 taper continuously on the sides away from 
the shaft 11 and end in the locking lugs 13. In the linked 
condition shown in Figure 1 and Figure 2 the shaft 11, the 
toggle bar heads 12 and the locking lugs 13 of the toggle bar 
2 are enclosed ^^ith play in the channel section 7, the head 
cut-out 8 and the locking section 9 of the socket cut-out 3, 
so that the linking of the conveyor pans retains angular 




mobility in the horizontal and vertical planes. The shoulder 
surfaces 15 in the transitional region between the toggle bar 
heads 12 and the shaft 11 are formed as conically converging, 
inclined support surfaces which can be supported on 
corresponding abutment surfaces 16 in the head cut-outs 8 of 
the socket cut-outs 3, so that the amount by which the 
conveyor pans can be pulled apart at the joints is limited. 

The toggle bar 2 lying inside the socket cut-outs 3 in 
the linked condition is secured in position by means of the 
locking plates 4 in the locking sections 9 of the socket cut- 
outs 3. The locking section 9 is formed between two wall 
projections 11, which on their faces 18 facing towards the 
locking section 9 are provided with cut-outs 19, semi-circular 
in cross section, and open to the locking section 9. Beneath 
the wall projections 17 extending from the side parts 5, 6 of 
the toggle bar socket, accepting slots 2 0 are formed, 
preferably notched or pressed, into which the locking plates 4 
can be inserted from the side, open ends 21 of the toggle bar 
sockets 1. The locking plates 4 then engage behind the wall 
projections 17 and engage in front of wall ribs 22, which 
limit the accepting slot 2 0 down to the socket base. In the 
locking position shown in Figures 1, 2 and 3 the locking 
plates 4 also engage in front of the locking lugs 13 of the 
toggle bar 2, so that the toggle bar 2 is secured against 
falling out of the socket cut-out 3 which are open to the 




side. For clarity the right-hand locking plate 4 in' Figure 2 . : 
is shown cut away. To retain the locking plates 4 in the - 
secure position, they have two borings 42, matching the cut- ---Vv 
outs 19, into which securing bolts 24, of flexible plastics 
material or hard plastics material, are inserted. 

Figure 3 shows the toggle bar socket 1 with the toggle 
bar 2 inserted and the locking plate 4 assembled in the 
locking section 9 of the socket cut-outs 3, in a side view. 
The two rounded ends 41 of the locking plate 4 engage with 
play in the accepting slot 20 between the wall projections 17 
and the wall ribs 22, and in front of the locking lugs 13, so 
as to secure the toggle bar 2 against falling out to the side 
from the socket cut-outs 3. In the other direction the toggle 
bar 2 is supported against a socket base 26, which forms the 
link between the two toggle bar socket side parts 5, 6 and 
preferably is ^ly formed in the region of the channel section 
7 (see Figures 1 and 2) . The socket base 2 6 is formed on the 
rear side as a contact rib 27, whose contour is matched to the 
cross section of the opening between the side profiles 30, 31 
and the central base sheet 3 3 of the conveyor pans . The 
fastening rib 27 therefore facilitates the central positioning 
of the toggle bar sockets 1 on the outer wall of the conveyor 
pans, so that the toggle bar sockets 1 can be welded to the 
conveyor pans in a simple manner. 
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Figure 4 shows the - locking plate 4 in detail. The flat 
shaped, elongate basic body is synimetrical both to the central 
plane P of the plate and to the central plane M and has four 
borings, of which the outer borings 42, furthest from the 
central plane M, are each provided with counterbores 43, and 
between these borings 42 two further borings 44, are arranged 
axially symmetrical to the planes of symmetry M, P. The outer 
borings 42 can have a grooved, ribbed or roughened edge to 
their circumference so as additionally to secure the securing 
bolts 24 against falling out. The counterbores 43 facilitate 
the assembly of the locking plates 4 . 



The assembly of the locking plates 4 can be effected in 
various ways. Assembly and disassembly can each be undertaken 



has a handgrip 51, a shank 52 of suitable length and a tool 
plate 53, which is provided with two indexing noses 54 on the 
tool plate side 53'. The shape of, and separation between, 
the indexing noses 54 is matched to the shape and separation 
of the borings 44, so that the borings 44 can engage with the 
assembly tool 50. In order to bring the locking plate 4 into 
the securing position shown in Figures 1, 2 and 3, firstly 
only one securing bolt 24 is inserted into one of the two 
outer borings 42, so that the locking plate 4 can be rotated 
about one of the two cut-outs 19 into its locking position and 
then the second securing bolt 24 is inserted into the other 



with the aid of the assembly tool 50 shown in Figure 5, which 




matching boring 42. However, owing to the flexibility of the 
securing bolts and because of the increased possibility of 
deformation of the securing bolts 24 due to the counterborings 
43, it is also possible to assemble the locking plate 4 using 
both inserted bolts 24. To this end, with the aid of the tool 
50 shown in Figure 5, the locking plate 4 is introduced from 
the open end 21 of the toggle bar socket 1 at an angle of 15** 
to 45** into the accepting slot 20 until one of the two 
securing bolts 24 engages in the cut out 19. Then the locking 
plate is turned until the second securing bolt 24 engages in 
the cut-out 19 on the opposite wall projection 7, During the 
rotation of the locking plate 4 the two securing bolts 24 are 
bent towards each other until the securing element 4 reaches 
its locking position. In this position the securing bolts 24 
position themselves with their central axes again vertical to 
the plane of the plate, so that the locking plate 4 cannot 
come free from the securing position without the aid of a 
disassembly tool. The disassembly of the locking plate 4 is 
effected in the corresponding reverse order. 

As already described above, it is especially favourable 
in the toggle bar link according to the present invention that 
the toggle bar 2, the toggle bar sockets 1 and the locking 
plates 4 are intrinsically symmetrical so that the adjacent 
toggle bar sockets 1, 1 are always constructed identically to 
each other. For the assembly and disassembly of the toggle 



bars 2 both securing elements 4 could possibly be loosened. " 
However it is sufficient that only one of the two securing 
elements 4 is loosened for assembly and disassembly, since the 
socket base 26 is only formed in the channel section 7 and 
consequently one toggle bar head 12 of the toggle bar 2 can be 
introduced at an angle into the head cut-out of the one toggle 
bar socket, so as then to be brought into the coupling 
position shown in Figures 1, 2 and 3. 



